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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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Figure 4 



Chemokine Receptor CXCR4 Western 



M: Protein Size Marker 
H-S: HELA-Supernatant 
H-P: HELA-Pellet 
M-S: MOLT4-Supernatant 
M-P: MOLT4-Pellet 
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Cells are washed in PBS 
Cells are suspended (5x1 0 6 
cells/ml) in a buffer with 0.5% 
Triton X-100 

Cells are homogenized in a 
Dounce homogenizer (30 
strokes) 

Centrifuge and load the soluble 
and pellet to the gel 



>90% of total proteins are solublized 



Figure 5 



NH2 PET 



COOH 



KLH, 





Rabbits or Mice 

1 

Standard Ab Generation Procedure 



KLH 



Parental Tryptlc Fragment 



Use this to affinity purify antibodies 



Figure 6 



^ Denature 
Reducing 
Alkylation 

Trypsin Digestion 



Protein ^amples 
Protein Extraction/Dilution 

Thermal Denaturation 



Trypsin Digestion 



Desalting 



Peptide Assay 



Figure 7 



100ul Human Serum (75mg/ml) 



Human Serum Protein (4mg/ml) Dilute 10X to 7.5mg/ml 
In 1 .8ml of 50mM HEPES buffer 
(pH 8.0), 8M urea and 10mM DTT 



90°C for ,5 minutes 



Add iodoacetamide at 25mM 



Dilute to 1 mg/ml and digest Digest for 30 minutes at 55°C 



Desalting columns 



Inactivate trypsin at 80°C 



Figure 8 
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M 
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S-T S-TC M 



6 7 8 9 10 
M-T M-C H H-T H-C 



M: Marker 
S: Serum 

S-T: Serum-Thermal 
S-C: Serum-Chemical 
M: MOLT4-Thermal 
M: M0LT4-Chemlcal 
H: HELA 

H-T: HELA-Thermal 
H-C: HELA-Chemical 
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Figure 10 



A kinase ( f a family f kinases) with known 
ph sph rylation consensus 

AKT or protein kinase B phosphorylates Ser or Thr in 
the motif RXRXXS/T 



Identify all human sequences 
with RxRxxS/T motif 



Antl-AKT Motif Antibody 



Define tryptic fragment for each 
protein containing the motif 



Define PETs and 
raise antibodies 



PET antibody 





Figure 1 1 



A Sequenced Genome 

! 

Predicted Protein Sequences 

i 

Parse Protein Sequences Into 
Overlapping Peptides of 4-10 
Amino Acids In Length 

i 

Peptide Occurrence Database 
1 PETs 

>1 Non-PETs 



All Possible Peptide Tags 
of N Amino Acids 



20 N (N=4-10) 
Peptide Tag Database 



A protein of X amino acids gives 
(X-N+1) 

overlapping peptides of N amino acids 



Figure 12 



Tag Length 


All Possible Tags 


Total PETS 


Total Non-PETs 


(amino acids) 










(non-redundant) 


4 


160,000 


745 








158,862 




5 


3.2x1 0 6 


560,309 






1,684,684 


6 


6.4x1 0 7 


4,609,172 




2,350,532 


7 


1.28x10 s 


6,652,224 




1,848,908 


8 


2.56x1 0 10 


7,018,340 




1,744,029 


9 


5.12x10 11 


7,138,933 




1,714,971 


10 


1.02x10" 


7,216,090 




1,695,512 


29,076 human protein sequences analyzed 
-12M overlapping 4-10mr peptides 
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Figure 13 



Length of PET (amino acids) Pr t ins with PETs 



Pr teome Coverage 



4 
5 
6 
7 
8 
9 

10 



684 

23,446 

26,069 

26,184 

26,216 

26,238 

26,250 



2.35% 
80.64% 
89.66% 
90.05% 
90.16% 
90.24% 
90.28% 



300 
250 

Average 
PET per 200 
Tagged iso 
Protein 

100 

50 




5 6 7 8 9 10 

PET Length (amino acids) 



Figure 14 



PET Length Average PETs/T agged Protein 

(Amino Acids) No Cleavage Trypsin Cleavage 



5 24 16 

6 177 98 
8 268 129 




Figure 15 
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MDYKAFDNL-EQKLISEEDL 
FLAG Tag MYC Tag 



Figure 16 




Figure 17 



SHIP-2 



NSFNNPApY YVLEGVPH QLLPPEPPpSPAR 



NNP1 YLTEGVPH 
NNP2 YILESMPH 
NNP3 YVIMGMPH 




Detect pY using 
Anti-phosphoTyrosine 
Ab as secondary detection 



Detect pS using 

Anti-phosphoSerine 

Ab as secondary detection 



ABL LGGGQpYG EVYEGVWK 



I ^NNP1 EVYVGVWK 

PET-Ab NNP2 EVFEGLWK 

| NNP3 EVYEGVYT 

Detect pY using Anti-phosphoTyrosine 
Ab as secondary detection 
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1 3 5 7 0 11 13 16 17 * 

Top 20 Common hexamers 



Size of the Tag 



5 aa 

6 aa 



Number To Represent 
All Kinases 

88 
122 



Top 20 common hexamers are shared by 72% 
of 520 kinases 
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Protein 


Parental Tryptic Peptide 


Also Detect 


BRAF 


WstioHUr C.y bbvjbl LWPlAr't.VlK 




DL»K 


nor AUTVAWrlAx'h.Vl t\ 




GCK 


CPTCTDVWM1DPUS &\7E*D 

or iul r iWnArtvAAvtrt 




UU / OO 

nn<t 7t) 


WMAF EV JTTy LTK 




HPK1 


Lior iUTr iWMAPBVAJWAJjJSi 




LOK 


nCPTnTDVUMUDPlA/MPPTW 
Ui)f iul rXWnArbvvnLCiinJS 




LZK 


Plbr Avi 1 VAWPUirLvlK 




MAP3K 


annul riWnArc>vlnLoUiUK 




MST1 


Wn/TftTPPUMlDPVTrtPTnYMPW 


MST2 


MST4 


Nir VU1 Ft WKAFEViySioAXOoK 




MY03 A 


MT5WPPPWM1PPUT APEOOTjyPTYnftR 


MY03B 


MY03B 


NTSVGTPFWMAPEVI ACEQQYDSSYDAR 


MY03A 


ZC1/HGK 


NTF IGTPYWMAPEVI ACDENPDATYDYR 


ZC2 , ZC3 


OSR1 


TFVGTPCWMAPEVMEQVR 




PAK1 


STMVOTPYWMAPEWTR 


PAK2,3 


PAK5 


SLVOTP YWMAPEVI SR 


PAX 6 


RAF1 


WSGSQQVEQPTGSVLWMAPEVIR 




STLK3 


TFVOTPCWMAPEVMEQVR 




TAOl 


ASMASPANSFVGTPYWMaPEVILAMDEGQYDGK 


TA03 


TA02 


AS IMAP ANSFVGTPYWMaPEVI LAMDEGQYDGK 




TESK1 


EPLAWGS PYWMAPEVLR 




ZAK 


TTHMSLVGTFPWMAPEVIQSLR 




BLUE = PET 




RED = Commone Epitope 
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Putative 

SARS Protein MFHLVDFQVTIAEIUIIMRTFRIAIWNLDVIISSIVRQLFKPLTKKNYSELDDEEPMELDYP 
/ \ / \ 

Nearest MFDLVDYK Human YSELDGEE 

Neighbor MFHPMDFE 

SFHFIDFY Coronaviruses YSSLNDEF 
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44 KDa I 12.5 KDa 

RHRR 



TGFB-1 RHRR*AL.. K* VLALYNQHNPGASAAPCCVPQALEPLPIVYYVGR *K 

NNP1 NHHSPGGS EPLTILYY 

NNP2 QQHNPAAN DPLPVRYY 

NNP3 NKHGPGVS EPLPSQYY 

TGFB-2 RKKR*AL t ..R* VLSLYNTINPEASASPCCVSQPLEPLTILYYIGK *T 

NNP1 NTLNPEAS PQDLEPLT 

NNP2 NKLDPEAS SEDLEPLA 

NNP3 NTANPERS SQDLDPMA 

TGFB-3 RKKR*AL...R* SADTTHSTVLGLYNTLNPEASASPCCVPQDLEPLTILYYVGR *T 

NNP1 SAHSTHST NTINPEAS 

NNP2 SSDTTHAS NKLDPEAS 

NNP3 AAEATHST NTANPERS 

TGFB-4 MK*WAK* NWVLEPPGFLAYECVGTCQQPPEALAFNWPFLGPR *Q 

NNP1 NWAVDPPG QPPEAFGF 

NNP2 HWVVSPPG KPPEALAM 

NNP3 NWVRLPPG QPPEAKKF 
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M 



PET 



A PTF Containing a Post- 
translational Modification 
(PTM) Site 



f Labeled secondary affinity 
agent for the modification 



M 
1 



PET 




Immobilized PET-specific 
Capture Agent (e.g., Antibody) 



////////////////// 
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Phosphorylation 
Detection 



PTP1 



PTP2 
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Anti-phosphoamino 
acid antibody 



y Trypsin Sites 
PTP: ParentalTryptic 
Peptides 

X: Modification Site 



Sugar 

-x- 
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LejjNn 
Sugar 



X — 

Glycosylation 
Detection 
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10 100 1 10 100 1000 



nM 



uM 



PSA PET & NNP Concentration 
PET competitive curve (EPAELTDA) 
NNP 1 competitive curve (EPVELTSA) 
NNP2 competitive curve (DPTQLTDA) 



HRP 




10 100 1 10 100 1000 



nM uM 
CRP PET & NNP Concentration 
♦ PET competitive curve (YEVQGEVF) 
■ NNP1 competitive curve (VEVNGEVF) 
A NNP2 competitive curve (YEVLGEEF) 



PET or NNP 



